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hange, what’s the ultimate goal?

Three Key Elements:

Stabilizing
The ultimate objective of this [ The Framework] Conceptratlons not
Convention...is.. the...stabilization of greenhouse gas emission levels

concentrations in the atmosphere at a level that would
prevent dangerous anthropogenic interference with the
climate system. Such a level should be achieved within a Prevent danger at some
time-frame sufficient to allow ecosystems to adapt .

naturally to climate change, to ensure that food unspecn‘led level
production is not threatened and to enable economic
devel opment to proceed in a sustainable manner.

Allow economic
development to
proceed



Ing Concentrations
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The Challen IS to manage this
“carbon budget” wisely.
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Emissions on
path to zero.

Learn, learn,

learn about
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Problem
Stabilization Requires Fundamental
Change in The Energy System
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onomic growth will generate
1ands for energy services.

4 Where today’s technology
/ WI|| take us

Carbon Emissions /
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ransportation Sector
Large (but often overlooked) Component of CO, Emissions

Sources of U.S. Emissions of CO,

Buildings
(36%)
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lon Sector

re Likely to Have a Modest Impact on the
lon Sector’s Absolute GHG Emissions

That’ sthe
equivalent of a
sustained
carbon tax
differentia of
$600 to $1400
ton C.

A carbon tax at
that level would
drive
fundamental
changein the
electric utility
Sector.
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1 Sector

2carbonize the Transportation Sector May
conomically Addressing Climate Change
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on Sector
ut emissions, which system(s)?
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Sector

iment: How Do We Transition to a Zero or
Transportation Sector?

L '
—_— Significant capital
_ Oil Price Shocks. oo urnover
eventually yielded a
more efficient

vehicle fleet.
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ation Sector

Experiment: How Do We Transition to a Zero or
lobal Transportation Sector?
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historical data | hypothetical projection
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sportation Sector
mmary Points

Other sectors of the economy will likely “go first” in
reducing their GHG emissions, but this will not last forever.

= The use of carbon taxes will likely be much more effective
In other sectors of the economy In stimulating a move to
low carbon or no carbon energy systems.

= Decarbonizing the transportation sector will likely be
“technology-led” rather than a “price-led.” Technologies
need to be ready before they are needed.

= Climate change transportation technology solutions need
to be globally deployable.
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sportation Sector
immary Points

There are many possible routes to a zero emitting
transportation sector, but how many of these can survive
simultaneously in the global marketplace?

= Where does the decarbonization of transportation systems
take place -- on board the vehicle, at the corner gas
station, at the city gate, at a regional refinery, ...?

= How do we incentivize “zero emission transportation
R&D”? Who gets to decide who the winner is?

“* Addressing climate change’ isonly
one of many transportation needs
that must be met ssimultaneoudly.
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)logy-Based Strategy For Addressing
Change Is Desperately Needed

Garbon Emissions

i502a

Goal is Stabilizing Concentrations

Century-Scale Problem

International Problem: Need Global Solutions

We Need a Comprehensive and Enduring Strategy
* Mitigation
®* Technology Development that Supports a Portfolio of Energy Technologies
* Climate Adaptation Research
* Research to Resolve the Remaining Scientific Uncertainty

This paradigm will allow us to reduce the cost of
addressing climate change by trillions of dollars
and likely Tacilitates the attainment of other

societal goals such as energy security.
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